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Abstract
Objective—Neighborhood-level poverty and racial composition may contribute to racial 
disparities in hypertension outcomes. Little is known about how the effects of neighborhood social 
environments may differ by nativity status among diverse urban Black adults. We aimed to 
characterize the influence of neighborhood-level socio-demographic factors on hypertension 
outcomes among US- and foreign-born Black men with uncontrolled blood pressure.
Design—We conducted a cross-sectional analysis of baseline data from two large community-
based trials of hypertensive Black men aged 50 and over linked with census tract data from the 
2012 American Community Survey 5-year estimates. We defined census tracts with high racial 
segregation as those where 60% or more self-identified as Black and high poverty census tracts as 
those where 20% or more lived below the poverty line. Multivariable general estimating equations 
models were used to measure associations between neighborhood characteristics and stage of 
hypertension, hypertension awareness, and treatment to yield adjusted prevalence ratios (aPR). 
Models were run separately for US- and foreign-born Black men.
Results—Over 64% of the 1,139 participants lived in a census tract with a high percentage of 
Black residents and over 71% lived in high poverty census tracts. Foreign-born Black men living 
in neighborhoods with a high concentration of Black residents were less likely to be treated for 
their high blood pressure (aPR 0.44, 95% CI 0.22-0.88), but this result did not hold for US-born 
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Black men. There were no significant associations between neighborhood poverty and 
hypertension outcomes.
Conclusions—Neighborhood context may impact treatment for hypertension, one of the most 
important factors in hypertension control and decreasing hypertension-related mortality, 
particularly among foreign-born Black men.
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Introduction
Life expectancy among Black men is approximately 4.7 years lower than for White men,[1] 
a difference that is in part attributable to inadequate treatment and poor control of 
hypertension among Black men.[2] In 2015, a report from the American Heart Association 
revealed that the hypertension-related death rate among Black men was 47.1 per 100,000 
compared to 17.6 per 100,000 for White men.[3] Over the past two decades, awareness of 
having hypertension, a precursor to undergoing treatment and achieving blood pressure 
control, has increased among Black men. As of 2010, Black men were no longer less likely 
to be aware of having hypertension compared to White men. Rates of treatment for 
hypertension among Black men also increased from 46.8% in 1999 to 72.6% of hypertensive 
Black men in 2010.[4] However, even among those currently being treated, racial disparities 
in hypertension control remain, where only 49.7% of treated hypertensive Black men 
achieved control compared to 65.0% of treated hypertensive White men, according to 
analyses of the 2010 NHANES data.[4]. Black men also face significant socioeconomic 
disadvantages compared to White men. For example, Black men are more likely than others 
to be unemployed, to have a history of incarceration, to have unstable housing or to 
experience homelessness. [5-7] In addition, due to political and economic macrosocial 
policies, Black men are more likely than others to live in highly segregated and high poverty 
neighborhoods.[7-9]
In addition to individual-level social and behavioral determinants of health, the social 
environments of neighborhoods in which individuals reside also have important effects on 
health. A study by Buys and colleagues noted that neighborhood disadvantage was 
significantly associated with hypertension prevalence among a population of older Black and 
White adults, suggesting the importance of acknowledging and addressing neighborhood 
disadvantage to improve hypertension management in older adults.[10] Similarly, Coulon 
found that neighborhood poverty was linked to higher systolic and diastolic blood pressure.
[11] Living in a socioeconomically disadvantaged area may increase physiologic responses 
to stress, which in turn may lead to a higher allostatic load and worse health outcomes.[10] 
Therefore, it is important to consider the socioeconomic context when planning 
interventions to prevent hypertension and other negative cardiovascular disease outcomes.
[12]
While several studies have investigated the relationship between neighborhood racial 
composition, neighborhood socioeconomic status, and hypertension prevalence, awareness, 
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or related behaviors across various geographies and populations, results from studies have 
been inconsistent. Kershaw and colleagues found that the relationship between race and 
disparities in hypertension is modified by neighborhood racial composition and 
neighborhood poverty, where race differences were largest in highly segregated, low-poverty 
areas.[13] Morenoff and colleagues, on the other hand, found that among those who were on 
medication, Blacks were only 40-50% as likely as Whites to have their blood pressure 
controlled and the neighborhood context did not account for this difference.[14]
In addition to documented disparities by race, differences in health outcomes by nativity 
have been documented among Blacks [15-17], indicating the need to address both between 
and within race disparities. Foreign-born Blacks are among the fastest growing immigrant 
communities in the US and largely reside in the same geographic areas as US-born Black 
populations.[18] More than one quarter of the Black population of the US urban areas of 
New York City, Boston, and Miami are foreign-born.[19] Among foreign-born Black men, 
immigration status, visa type, and acculturation may also affect likelihood of accessing care, 
specifically among Black immigrants. For example, Black immigrants who are 
undocumented are excluded from obtaining health insurance coverage through the 
Affordable Care Act. However, those with refugee status, who are over represented among 
Black immigrants,[18] have access to Medicaid and Medicare. Even among those with 
insurance, accessing care may be particularly challenging among Black immigrants due to 
barriers associated with cultural differences, language, or knowledge of how to use the US 
healthcare system.[20] Few studies of neighborhood effects on health have distinguished 
between nativity among participants. However, White and colleagues found no association 
between segregation and self-reported hypertension and even the potential for a protective 
effect of high segregation for older foreign-born Blacks.[21]
Evidence also suggests the adverse effects of poor social and economic exposures that lead 
to poor health outcomes among Black men are cumulative over the life course. Thus, 
experiences during early childhood and adult exposures together lead to poor health 
outcomes, which become more evident with age.[6, 9] Furthermore, past studies have 
generally included samples of the general population, and have not honed in on those with 
uncontrolled blood pressure, who are most at risk for adverse blood pressure-related 
outcomes. Among Blacks, within-race diversity such as nativity is rarely acknowledged, 
despite an urban population which is over one quarter foreign-born.[19] To address the 
limitations of the existing research, we aimed to investigate the relationship between 
neighborhood socioeconomic status, neighborhood racial composition, and aspects of 
hypertension among a sample of uncontrolled hypertensive middle aged and older Black 
men, specifically: severity (i.e., stage of hypertension), awareness and treatment. In addition, 
considering the increasing diversity of the urban Black community in the United States, we 
assessed whether results differ by nativity status. By examining these relationships among a 
sample of uncontrolled hypertensive Black men, we focus on a group in need of effective 
treatment to achieve hypertension control, rather than the population at large.
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Sample and Data Collection
Data for this study came from the baseline data for the Men's Health Initiative (MHI), which 
consisted of two community-based randomized controlled trials (Mister B[22] and FAITH-
CRC, the protocol for which is not yet published) testing behavioral interventions to 
improve blood pressure control and encourage colorectal cancer screening among Black 
men age≥50 in NYC. Data was collected between 2010 and 2014 through recruitment at 
barbershops, churches, mosques, and other community-based or faith-based organizations in 
all 5 boroughs of New York City. This study is based on a cross-sectional analysis of the 
baseline data for all enrolled participants who meet the inclusion criteria of being 1) self-
identifying as black or of African descent, 2) age 50 or over, 3) having uncontrolled blood 
pressure as indicated by having high blood pressure readings at the time of screening (>= 
135/85 mm Hg, or 130/80 mm Hg with comorbid diabetes or chronic kidney disease), 4) not 
having an up-to-date colorectal cancer screening, 6) English speaking, and 7) having a 
working telephone. All participants completed a baseline survey at the time of enrollment 
consisting of demographic, behavioral, and psychosocial questionnaires related to blood 
pressure control or colorectal cancer screening status. The New York University School of 
Medicine Institutional Review Board approved the study and all participants provided 
informed consent. All procedures were in accordance with the ethical standards of the 
responsible committee on human experimentation (institutional and national) and with the 
Helsinki Declaration of 1975, as revised in 2000. Informed consent was obtained from all 
participants included in the study.
Study Variables
Men's Health Initiative data was linked to neighborhood indicators derived from American 
Community Survey data at the census tract level by participants’ geocoded addresses. The 
predictor variables were neighborhood socioeconomic status, measured using percentage of 
residents living below poverty from the 2012 American Community Survey 5-year 
estimates, and neighborhood segregation, measured using the percentage of Black residents 
calculated from total population and by race estimates from 2010 US census short form. 
Neighborhood variables were measured at the census tract level.[23-28] Census tracts where 
greater than 20% of the residents live below poverty were classified as high poverty. 
Similarly, census tracts where 60% or more of the residents self-identified as black were 
considered high concentration of Black residents. These measures have been used by others 
in past studies of neighborhood effects and health.[23, 25, 29, 30]
The outcome variables were characteristics of hypertension derived from baseline data 
collected for the studies, including: 1) stage of hypertension, 2) awareness of having 
hypertension and 3) treatment for hypertension. Blood pressure was measured by trained 
research assistants using an automated and validated blood pressure machine (Welch Allyn 
VitalSigns 800 monitor). Blood pressure for each participant was measured 3 times and the 
average of the three readings was used in analyses. As mentioned above, only men with high 
readings were recruited for the study. For the first outcome, the average of the 3 blood 
pressure readings was classified as Stage 1 (average systolic blood pressure of 140-159 mm 
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Hg, or average diastolic blood pressure of 90-99 mm Hg) or Stage 2 (average systolic blood 
pressure >/= 160 mm Hg or diastolic blood pressure >/= 100 mm Hg) as determined by 
JNC-7 guidelines.[31] Additional variables were measured using self-reported items from 
the baseline surveys for the Mister B (described elsewhere) and FAITH-CRC studies.[22] 
The second outcome variable for this study was awareness of hypertension, where those who 
answered “yes” to the question “Has a doctor or other healthcare provider ever told you that 
you have high blood pressure?” were considered aware. The final outcome, blood pressure 
treatment, was determined by the question “Do you currently take medication for your blood 
pressure?”.
Access to care was assessed using a single item indicating whether the participant had any 
type of insurance (yes/no). Past research suggests greater validity when study participants 
are asked whether they have insurance at all rather than specific type of insurance.[32] Other 
variables included: age (in years, at the time of study recruitment), nativity (U.S. born vs. 
foreign-born), years in the U.S. (among foreign-born participants), language spoken at 
home, and marital status. Measures of individual-level socioeconomic status included 
poverty level expressed as percentage of the area median income according to benefit 
categories established by the United States Department of Housing and Urban Development, 
employment status, and education (less than high school, high school or equivalent, some 
college, and college graduate or greater). Self-reported general health was measured using a 
single item and dichotomized (excellent, very good, or good vs fair or poor).
Statistical Analysis
Nine participants were excluded due to duplicate enrollment for the current analysis. 
Participants who were missing valid neighborhood-level data (n=40) or blood pressure 
measurements (n=3) were also excluded from analyses. Thus 1,139 participants (96.4% of 
the original study sample) were included in the final analysis. First, we generated descriptive 
statistics of the sample, stratified by neighborhood classification (high vs low poverty and 
high vs. low racial concentration of Black residents) and used chi-squared and ANOVA tests 
to determine whether these variables varied by type of neighborhood.
Next, bivariate and multivariate models were fit to examine the association between aspects 
of neighborhood social environment (i.e., neighborhood poverty and neighborhood racial 
composition) and aspects of hypertension (stage one vs. stage two, awareness, and 
treatment). Using generalized estimating equation (GEE) models, we ran separate models 
for each neighborhood predictor, adjusting for potential confounders (i.e. age, nativity, 
education, comorbidity, and insurance status) and controlling for clustering of census tracts. 
The GEE models were fit using PROC GENMOD in SAS with an exchangeable correlation 
structure matrix, similar to procedures for other studies investigating neighborhood 
characteristics and health.[33] We specified a logistic regression model with a robust error 
variance to calculate prevalence ratios (PRs) since the prevalence of the outcomes of interest 
were high.[34-36] Additionally, we ran each model separately by nativity again adjusting for 
age, education, comorbidity and insurance status. Statistical significance was determined by 
95% confidence intervals (CI) and p-values less than 0.05. All data analyses were conducted 
in SAS version 9.2 (SAS Institute Inc., Cary, NC).
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The 1,139 participants lived in 507 unique census tracts. Table 1 shows the neighborhood 
racial and socioeconomic distribution characteristics among the sample. The mean percent 
of neighborhood poverty among participants was 28.4% and over two thirds lived in 
neighborhoods designated as “high poverty”, meaning that at least 20% of residents in those 
neighborhoods had household incomes below the poverty line. Approximately 64% lived in 
neighborhoods with a high concentration of Black residents, defined as neighborhoods 
where at least 60% of residents were Black.
Table 2 shows sample demographic and socioeconomic characteristics by neighborhood 
racial composition and poverty level. The mean age of the sample was 57.7 years. Over 30% 
reported having less than a high school education and over 75% had household incomes less 
than 30% of the area median income. Neighborhoods with low and high percentages of 
Black residents varied in the proportion of study participants who were foreign-born (21.2% 
vs 30.7%, p<0.001), level of education (26.3% vs 34.4% with less than a high school 
education, respectively, p<0.001), and employment status (30.1% vs 26.4% employed, p= .
024). Similarly, high and low poverty neighborhoods varied in the percentage of foreign-
born participants (37.2% vs 23.6%, p<0.001), level of education (25.2% vs 34.2% with less 
than a high school education, p=0.003), and individual poverty level (68.1% vs 78.6% were 
in the highest poverty bracket, respectively, p=0.016).
Fewer differences between participants by neighborhood racial composition and poverty 
were noted for hypertension-related outcomes, as demonstrated in Table 3. Overall 73.7% of 
participants had stage 1 rather than stage 2 hypertension, 67.0% were aware of having 
hypertension, and 65.1% of those who were aware of their condition were taking medication 
for it. Participants living in neighborhoods with a high concentration of Black residents were 
less likely than those in neighborhoods with a low concentration of Black residents to be 
treated for hypertension (p=0.015).
Results of the regression analyses are reported in Tables 4 and 5. We found no association 
between neighborhood-level poverty and stage of hypertension, awareness of hypertension, 
or treatment for hypertension across models. There were also no significant associations 
between neighborhood racial composition and stage of hypertension or awareness. However, 
there was a significant association between being treated for high blood pressure and 
neighborhood racial composition (aPR=0.66, 95% CI 0.47-0.94), where those living in high 
segregated census tracts (those where more than 60% of residents were Black) were 
significantly less likely to be treated for high blood pressure (i.e., to report taking medication 
for hypertension) than those living in less segregated census tracts, taking into account age, 
education and nativity. In models stratified by nativity, these results held only for foreign-
born Blacks (aPR=0.44, 95% CI 0.22-0.88). There was no significant relationship between 
neighborhood racial composition and being treated for hypertension among US-born blacks 
(see Table 5).
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We examined a community-based sample of middle aged and older US- and foreign-born 
hypertensive Black men with uncontrolled blood pressures, a unique yet vulnerable 
population experiencing higher hypertension-related mortality compared to other 
demographic groups.[37] Due to the inclusion criteria for the parent studies, all of the 
participants in the sample self-identified as Black or of African descent, all were men, age 
50 or over, and all had average blood pressure readings of 135/85 or above. As all men in 
our sample had uncontrolled blood pressure, they represent a particularly vulnerable group- 
both those who have hypertension and are not receiving treatment, and those who are being 
treated yet have not achieved blood pressure control.
We found a significant negative association between living in a neighborhood with a 
relatively high percentage of Blacks and being treated for high blood pressure among 
foreign-born Black men aware of having hypertension. These results may indicate that, 
among foreign-born Black men, those who live in a neighborhood with a high concentration 
of Blacks may be less likely to be treated than those in neighborhoods with lower 
proportions of Blacks. Conversely, our results may also indicate that men in neighborhoods 
with lower concentrations of Blacks may be more likely to be on medication for their high 
blood pressure yet still have uncontrolled blood pressure (and thus were eligible for this 
study). Thus, results of our study lead to additional future research questions regarding how 
neighborhood racial composition relates to both access to and effectiveness of hypertension 
treatment among Black men, particularly among foreign-born Blacks. We found no evidence 
that neighborhood poverty affects stage of hypertension, hypertension awareness or 
treatment among US or foreign-born Black men.
Receiving treatment for hypertension has substantial implications for whether one is able to 
control their blood pressure and subsequently avoid the sequelae of hypertension, namely 
disability and death. Thus, it is critical to understand the mechanisms contributing to the 
association between treatment for hypertension and neighborhood racial composition among 
foreign-born Black men. Differences in access to care also vary by nativity among Blacks. 
Immigration status, visa type, and acculturation may also affect the health of Black 
immigrants. For example, Black immigrants who are undocumented are excluded from 
obtaining health insurance coverage through the Affordable Care Act. However, those with 
refugee status, who are over represented among Black immigrants,[18] have access to 
Medicaid and Medicare. Even among those with insurance, accessing care may be 
particularly challenging among Black immigrants due to barriers associated with cultural 
differences, language, or knowledge of how to use the US healthcare system.[20]
Existence of social services may assist immigrants in overcoming such barriers. In addition, 
immigrants residing in ethnic enclaves (i.e., neighborhoods with high concentrations of 
similar ethnic groups) may have greater social support or capital due to neighborhood and 
culture-specific networks.[38] However, our results indicate that immigrant Black men with 
hypertension, who live in neighborhoods with high concentration of Black residents 
(regardless of nativity), are less likely to be treated for hypertension. Such neighborhoods 
may not support access to treatment for hypertension among this population. Although both 
Cole et al. Page 7













US-born and foreign-born Blacks, are treated as a monolithic minority group in census 
categories surveillance efforts, and most research, varying perceptions of subgroups of 
Blacks from non-Blacks and other Blacks also affect minority experience in the US. 
Foreign-born Blacks and those in subsequent generations of foreign-born Black 
communities, may experience a “duality” of being either a member of the out-group, placed 
in a minority racial category with all other Blacks, or being a member of a “model 
minority”- harder-working, better educated, and somehow “better” than native-born Blacks.
[39] Furthermore, foreign-born Blacks are exposed to the same forms of oppression and 
racism as US-born Blacks, and in addition may experience discrimination from US-born 
Blacks. Forced integration of foreign-born blacks and US-born blacks due to residential 
segregation and other societal factors has also caused tension, mistrust and competition 
between black groups.[39] Among a population sample of adults in Chicago, Morenoff and 
colleagues found that, despite playing a significant role in accounting for black/white 
disparities in hypertension prevalence and awareness, neighborhood social context (i.e., 
affluence/gentrification, concentration of immigrants, and age structure) did not influence 
black/white disparities in hypertension treatment or control among those who were aware of 
having hypertension.[14] Our results, however, indicate that racial composition specifically 
may matter for hypertension treatment and control among Black immigrants.
The additional possibility is that foreign-born men in neighborhoods with lower 
concentrations of Blacks may be more likely to be ineffectively treated for hypertension, 
thus leading to the apparent relationship between neighborhood racial composition and 
treatment. In our sample, both those who were treated and those who were not, had 
uncontrolled blood pressure, thus both access to and quality of care may be at play, which is 
in line with evidence that Black men may not receive care which is equal in quality to that of 
their White peers.[40] Landrine and Corrall argue that the presence of poorer quality 
healthcare facilities in predominantly Black neighborhoods contributes to disparities in 
accessing quality care.[41] It may also be the case that, particularly for foreign-born Black 
men, cultural or linguistic barriers may lead to ineffective treatment for men receiving care 
in neighborhoods with fewer Blacks. For example, Ludwig and Reed found that, among a 
community of Liberian immigrants, lack of knowledge and a difference in understanding of 
the importance of treating chronic disease, caused significant discord between immigrant 
views of hypertension and Western medical views.[20] This is particularly salient for the 
treatment of hypertension, which is largely asymptomatic. Thus, the ability of medical 
facilities in these neighborhoods to effectively treat hypertension among immigrant Black 
men may be challenged by cultural beliefs and practices unfamiliar to many providers.
Our study is unique in that our sample included only middle age and older Black men, a 
group often not fully represented in medical and public health research.[42, 43] In addition 
to identifying a relationship between neighborhood racial composition and low likelihood of 
hypertension treatment among foreign-born Blacks, our results also highlight the importance 
of disaggregating data according to nativity or other within-race differences. Among our 
participants, prior to testing separate models by nativity, the strong relationship between 
neighborhood racial composition and hypertension treatment appeared to be among all 
Black men. However, stratified models by nativity lead to more informative and targeted 
results indicating that this relationship held only among foreign-born Blacks. Furthermore, 
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our participants were recruited in barbershops, churches, and other community-based 
organizations, which together have the advantage of reaching a broad scope of Black men, 
independent of socioeconomic status, nativity, and many other factors which may ultimately 
bias results. We recruited participants from all 5 boroughs of New York City, and 
participants resided in 507 census tracts. We were also able to make use of objectively 
measured blood pressure data, which enabled us to capture awareness of potential 
hypertension diagnoses among our participants and to more accurately determine the stage 
of hypertension.
Our study also had several limitations. Due to inclusion criteria for the parent trial, our 
participants all had blood pressure of 135/85 or higher at the time of enrollment, thus 
variation in level of blood pressure in our sample is lower than in the population at large. 
Our participants were also selected based on a number of qualifying characteristics, so 
generalizability of the results may be reduced. In addition, our study took place in New York 
City, a city which in many ways is unique, including the porosity of neighborhoods in New 
York City, cost of living differences by neighborhood may mean that young people cannot 
necessarily live where they work, and participate in other activities.[44, 45] There are easily 
accessible and multiple modes of public transportation between boroughs in New York City, 
thus participants may be more mobile than in cities with less infrastructure for public 
transportation and thus may be influenced by other areas of the city where they spend time. 
While others have also used census tract as a way to define neighborhoods, other more ego-
centric neighborhood definitions may be more relevant.[46] We used relatively simple 
measures of neighborhood composition by race and poverty. We chose these measures to 
allow for comparison with past studies using these measures, however more complex 
measures such as the Index of Concentration at Extremes may provide a more accurate 
account of geospatial social deprivation, taking in to account whether groups are 
concentrated into extremes of privilege or deprivation,[27] which may be missed using our 
approach. Finally, we have assessed only neighborhood racial composition and poverty 
level. However, additional indicators of neighborhood composition such as concentration of 
immigrant residents may also be important and are not addressed in this study.
In conclusion, we found evidence for an association between neighborhood context and 
hypertension-related outcomes. Specifically, we found an association between neighborhood 
racial composition and being treated for diagnosed hypertension among foreign-born Blacks. 
Interventions to improve hypertension-related outcomes among Black men should take 
neighborhood social context and access to care into account.
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Table 1
Descriptive information for neighborhood-level socioeconomic and racial composition
Neighborhood Characteristic Mean (SD) or %
Neighborhood Socioeconomic Status
    Average income 39,972 (19,377)
    Mean percent living below poverty 28.4 (13.5)
    Neighborhood poverty
        High (20% of residents or more) 71.3%
        Low 28.7%
    Mean percent with HS diploma 20.4 (7.0)
Neighborhood Racial Composition
    Mean percent of White residents 16.7 (17.1)
    Mean percent or Black residents 64.0 (25.3)
    High Black/White Segregation (≥60% Black) 66.30%
    High White/Black Segregation (≥60% White) 4.70%
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